Introduction
============

Mental health is regarded as an essential component of health by the World Health Organization. A person could be termed depressed if he/she shows a variable combination of low mood; loss of interest or pleasure; feelings of guilt; low self-esteem; disturbed appetite; disturbed sleep; or disturbed concentration.[@b1-ndt-11-1713]

The American Psychological Association characterizes anxiety and stress[@b2-ndt-11-1713],[@b3-ndt-11-1713] by feelings of tension, worried thoughts, and physical changes. Anxiety is more related to autonomic arousal, skeletal muscle tension, and situational aspects, whereas stress is more related to irritability, impatience, and difficulty in relaxing.

Undergraduate medical education comprises strenuous study and training for 5--6 years. The curricular objectives are dynamic due to expanding knowledge and evolving therapies. During this period, medical students should acquire adequate professional knowledge, skill, and attitudes in order to prepare themselves to deal with life-long professional challenges independently. However, the demands of the learning and training might adversely affect the student's physical and mental health. It has been reported that medical students consequently suffer from depression, anxiety, and stress.[@b4-ndt-11-1713]--[@b6-ndt-11-1713] Yusoff et al[@b7-ndt-11-1713] have previously reported that healthy students develop depression and stress after commencing their medical education. The competition for getting postgraduate training and job opportunities could be an additional trigger for psychological illness. It has also been reported that physicians tend to have a higher suicidal rate than the general population.[@b8-ndt-11-1713]

The subject has been studied in many countries; however, the student population in Middle East is still understudied. The government in Saudi Arabia puts emphasis on observing morality in society as well as promoting and facilitating the practice of religion. Islam, the predominant religion in the country, advocates honesty and hard work, and educates its followers to remain optimistic and peaceful in all circumstances. The crime rate is also among the lowest in the world.[@b9-ndt-11-1713] Thus, it could be assumed that the prevalence of depression, anxiety, or stress should be lower than other contemporary societies.

The Saudi Arabian economy is largely tax-free and has a high gross domestic product. Thus, it draws skilled and non-skilled labor from all parts of the world. However, the naturalization prospects for non-Saudis are almost nonexistent. The public-sector institutions prioritize Saudi citizens for professional education. Hence, non-Saudi expatriate workers living in the kingdom only have the provision of private-sector institutions, such as ours, should they wish their children to pursue higher education. Since the students get admission after rigorous competition and can afford to pay for their fees, this could translate into a sound academic record and being financially well-off. Presumably, this may further favor lower levels of depression, anxiety, or stress.

The students are generally supported as well as supervised by their parents or guardians in terms of sustenance, nurture, and education. This trend is further consolidated by prohibition of work permits to dependent children of foreign workers in the country. Like many societies in the Middle East and South Asia, youth, especially females, do not live independently from their families. Thus, they usually live with their guardians. Presumably, this could confer a sense of security and thus psychological well-being.

A recent report has suggested that cigarette smoking is on the rise among youth in Saudi Arabia. A number of studies have identified the pattern, predictors, and characteristics of tobacco smoking among local youth.[@b10-ndt-11-1713] Smoking, the largest cause of preventable death, has also been associated with stress, anxiety, and depression. Conversely, it has been noted that periods of stress lead to increased smoking prevalence.[@b11-ndt-11-1713] Similarly, smoking also increases stress, anxiety, and depression[@b12-ndt-11-1713]--[@b14-ndt-11-1713] as well as "externalizing" behavior.[@b14-ndt-11-1713] Thus, it potentially leads to a vicious cycle of escalating psychological illness and increased smoking.

Some recent large studies conducted in various cities of Saudi Arabia[@b15-ndt-11-1713]--[@b18-ndt-11-1713] have suggested that stress, anxiety, or depression exists among medical students. Although these studies have inducted a large number of students (total 2,448), the subject is only partially addressed. Further, the participants were only Saudis and different tools were used to measure the mental well-being. Thus, the status of mental well-being as influenced by nationality, living conditions, sex, and smoking at a competitive, multiethnic setting like ours in Saudi Arabia remains unclear.

The College of Medicine at Alfaisal University, Riyadh, Saudi Arabia is a relatively new institution which offers medical training to all sexes and ethnicities. Although there are no international students, the institution consists of a vibrant mixture of nationalities from many countries and backgrounds owing to expatriates residing in the country. More than 99% of students are Muslims. The vast majority of them actively practice their religion. The issues pertaining to expatriates are similar regardless of their nationalities. Thus, to draw meaningful conclusions, all expatriate students were grouped as a single group to compare them with their Saudi counterparts.

The medical curriculum at Alfaisal consists of basic and clinical subjects complimenting each other in a gradient fashion. The learning methods include lectures, problem-based learning, laboratory sessions, and clinical rotations. A number of faculty members and students are also supported financially to undertake research at local, national, and international levels. The first batch of graduates is already seeking suitable residency and postgraduate positions in North America and Europe, and some students have already found suitable placements. The medical students of this university scored consistently higher than students from other Saudi medical colleges in recently conducted nationwide "Progress Tests" (organized by Qassim College of Medicine, Qassim University, Qassim, Saudi Arabia). Student research activity and publication is also higher than other Saudi medical institutions.

There has been concern regarding the mental health and well-being of the students as raised by a number of students and faculty at the College of Medicine, Alfaisal University at different fora. The hectic schedule, course burden, and ancillary courses are being considered as potential reasons for this perceived psychological pressure. This led us to design the present study to explore mental health status in our students.

There are several tools to appraise mental health. Among them, a short, reliable, and validated questionnaire called Depression, Anxiety, and Stress Scale-21 (DASS-21) is of particular importance.[@b19-ndt-11-1713] This tool can identify traits of depression, anxiety, and stress rather than actual diagnosis.[@b20-ndt-11-1713] The DASS-21 questionnaire[@b21-ndt-11-1713] categorizes each condition into five subcategories, namely, normal, mild, moderate, severe, and extremely severe, as given in [Table 1](#t1-ndt-11-1713){ref-type="table"}.

We designed this study to assess the level of depression, anxiety, and stress among medical students at Alfaisal University, and to identify possible correlates such as sex, nationality, year of scholarship, housing, and smoking.

Materials and methods
=====================

All medical students in basic (years 1, 2, and 3) as well as clerkship (years 4 and 5) phases of the academic year 2012--2013 were administered the DASS-21 questionnaire. The responses were sought in a self-reported, anonymous fashion. Since admission to medical college was open only for male students in the senior batches (years 3, 4, and 5 in the current study), the female students were available only in years 1 and 2.

The inclusion of the subjects was anonymous and voluntary. All participants were included after an implied and/or verbal informed consent. The students were given printed written information and procedure of consent along with the DASS-21 questionnaire. Since the identity of the students remained undisclosed, no signature of participants was necessary. Rather, filling out the questionnaire and submission by the student himself/herself was considered as a declaration of willingness to participate. The ethical approval was obtained from The Committee for Medical and Bioethics, Office of Research and Graduate Studies, Alfaisal University.

To facilitate meaningful analysis, we categorized the students into two broad groups. The "normal" and "mild positive" scores for each category of DASS-21were considered as a single group, whereas the "moderate" and "severe" positive scores for each category were grouped together.

In addition to DASS-21, information was sought regarding sex; year of study; attendance of a premedical university preparatory program (UPP); housing and living; smoking; and use of any recreational drugs. An additional open-ended section was included to allow students to reflect on the reason/reasons, if any, for their choices in DASS-21. The data from the open-ended section were grouped based on common themes.

The questionnaire was administered at two time-points for all students, as follows: 1) 2--3 weeks before a major terminal examination at the end of a semester (thus referred to as "Pre-Exam"); and 2) during regular classes in the following semester (thus referred to as "Post-Exam").

The independent factors included sex, nationality, year of scholarship, housing, and smoking. The dependent factors were Pre-Exam DASS-21 scores, Post-Exam DASS-21 scores, and the difference between them. The results were analyzed through one-way analysis of variance, chi-square tests, or multiple linear regression where appropriate, using SPSS version 21 (IBM Corporation, Armonk, NY, USA). Only a *P*-value of less than 0.05 was considered statistically significant.

Results
=======

The medical students in all 5 years were administered the DASS-21 questionnaire in a Pre-Exam and Post-Exam fashion. The total number of registered students was 575. The Cronbach's alpha was 0.92. [Table 2](#t2-ndt-11-1713){ref-type="table"} describes the baseline characteristics of the study population. A total of 442 (76.8%) students participated in the Pre-Exam group whereas 431 (74.9%) participated in Post-Exam group. Since student admissions had increased over recent years, the most senior batch had the least absolute numbers, but they had a proportionate representation.

Overall, the proportion of expatriate students was higher than the Saudi citizens. The expatriates largely (\>90%) included citizens from neighboring Arab states (Syria, Jordan, Palestine, and Egypt), South Asia (Pakistan, Bangladesh, and India), and North America (Canada and USA). The majority of students lived with parents. The majority of students declared that they were nonsmokers.

[Table 3](#t3-ndt-11-1713){ref-type="table"} describes the relationship of different variables with mean DASS-21 scores. The scores for depression, anxiety, and stress were significantly higher in the Pre-Exam group. Students in year 4 had the highest level of depression, anxiety, and stress. The DASS-21 scores were also higher among Saudis, students who attended a year of UPP before commencing their medical curriculum, and the regular smokers. Housing and sex did not appear to be associated with depression, anxiety, or stress scores.

[Table 4](#t4-ndt-11-1713){ref-type="table"} presents the prevalence (percent, frequency) of depression, anxiety, and stress and its variation with an impending examination. Anxiety was significantly higher if the examination was approaching. Although the depression and stress also increased with an approaching examination, statistical significance was not achieved. However, it is noteworthy that the "baseline" levels (Post-Exam) of all three were already high.

[Table 5](#t5-ndt-11-1713){ref-type="table"} presents the multiple linear regression conducted to further analyze the data. The study population was divided in two, ie, Pre-Exam and Post-Exam groups. The total DASS-21 score was considered as the dependent variable while the independent variables included sex (male or female), nationality (Saudi, Non-Saudi), attendance of a UPP (attended or not), academic year in MBBS program (year 1--5), housing (with parents, with relatives, or alone), and smoking status. The *F* statistic was 2.84 (*P*=0.01) and 2.71 (*P*=0.01), for the Pre-Exam and Post-Exam groups, respectively. The standardized coefficient Beta, *t* statistic, significance level (*P*-value), and 95% confidence intervals are given. The Pre-Exam group showed that DASS-21 scores increase (predicts 21.5% of this phenomenon) with advancing years in MBBS program, while in the Post-Exam group, DASS-21 score is mainly influenced by regular smoking (16%) and female sex (11.3%). It should be noted that DASS-21 scores are lower in the Post-Exam group.

[Table 6](#t6-ndt-11-1713){ref-type="table"} presents the comments given by the students. Only 12.3% and 9% of students from Pre-Exam and Post-Exam groups, respectively, wrote reasons which they perceived to be responsible for their feelings. The data shows frequency (n) of the responses falling under a theme. In the majority of instances, the examinations, course burden, and hectic schedule was regarded as the reason for their depression, anxiety, or stress. The shift in frequency in the two groups is self-explanatory.

Discussion
==========

The main results of this study suggest that among medical students at Alfaisal University, there is a high "baseline" level of depression, anxiety, and stress, which tends to remain much higher if a major examination is near. Smoking and female sex appears to predict higher levels of depression, anxiety, or stress in the absence of an impending examination. The students perceive the course burden and hectic schedule as the most important reasons underlying their high DASS-21 scores.

To the best of our knowledge, this study was the largest in the kingdom where both Saudi and expatriate students were included. Further, we studied traits of depression, anxiety, and stress while most of the others had reported fewer parameters. We also studied the DASS-21 scores at two different time-points to see the variation among medical students.

Relationship of DASS-21 scores with assessment
----------------------------------------------

We found that students would be highly stressed, anxious, and depressed if an examination was approaching. This is in accordance with multiple previous studies on this subject done elsewhere. Only some have attempted to undertake an in-depth analysis. It appears that method and assessment grading systems affects student well-being more than any other component of the curriculum. Further, it has been reported that the greater the number of grading scale categories, the higher the level of stress and emotional exhaustion. A similar effect is seen if examinations take place frequently.[@b22-ndt-11-1713] Also, in the case of our students, the grading system comprised multiple categories, ie, grade A+, A, A−, B+, B, B−, and so on. A number of students are awarded scholarships annually, which is tied to their consistent high performance in examinations. It is possible that this setup is contributing to their high level of depression, anxiety, or stress. As presented in [Table 5](#t5-ndt-11-1713){ref-type="table"}, many students have attributed their condition either to difficulty in coping with their studies, or fear of failure or losing their scholarship. It is quite possible that the high prevalence of depression, anxiety, or stress could lead to burnout among them and thereby affect their performance, progress, or personal life in the long-term, thus requiring a follow up study.

Relationship of DASS-21 scores with level of scholarship
--------------------------------------------------------

Like many other countries, in Saudi Arabia, the students are admitted to medical college after completing 12 years of school education. Transition from a high school or college to a professional career is a big jump. It is no wonder 1st year medical students feel stress due to greater work load.[@b23-ndt-11-1713] Similarly, the commencement of a hospital or practical phase of their career has its own demands. Higher levels of depression have been reported during internship and residency due to non-supportive and highly challenging environments as compared to other undergraduate years.[@b23-ndt-11-1713],[@b24-ndt-11-1713] In the current study, although there was high stress among 1st year students, it peaked in year 4, where the clerkship phase starts and students rotate through various disciplines of hospital as their major method of training. We also found that year 4 had the highest depression and anxiety scores. Thus, this agrees with other similar studies elsewhere.[@b23-ndt-11-1713],[@b24-ndt-11-1713]

Relationship of DASS-21 scores with nationality
-----------------------------------------------

Mental health has been studied in various parts of the world. The baseline levels of stress, anxiety, and depression could vary due to different social, economic, and personal factors, and thus, these factors should affect the results of such studies. However, studies from the Middle East in general, and Saudi Arabia in particular, are a recent phenomenon. In a recent study[@b15-ndt-11-1713] conducted simultaneously in Saudi Arabia and Egypt by a single team, it was concluded that Saudi students had lower anxiety and depression than their Egyptian counterparts. However, the students were studied in their respective home countries. In our study of students in the same setting, we found that Saudi students were more anxious and stressed than their expatriate counterparts. A number of studies done in various state-run medical colleges in the kingdom have reported high prevalence of depression, anxiety, or stress, where the students are primarily Saudi nationals.[@b15-ndt-11-1713]--[@b18-ndt-11-1713] The results are compared in [Table 7](#t7-ndt-11-1713){ref-type="table"}.

Relationship of DASS-21 scores with preadmission grades
-------------------------------------------------------

Those students who were admitted to medicine after a year-long UPP had higher anxiety levels. At Alfaisal University, a student may get direct admission if his/her grades are above a certain threshold. Thus, it could be inferred, albeit indirectly, that among those who had better preadmission qualifying grades, enabling a direct admission to the medical college (without UPP), there were lower anxiety levels. Out of the direct admissions, approximately 60% were expatriates. Whether this is the reason for higher DASS-21 scores among Saudi students, needs further research.

Relationship of DASS-21 scores with sex and living conditions
-------------------------------------------------------------

Some previous studies have concluded that female students are more likely to experience depression[@b23-ndt-11-1713]--[@b25-ndt-11-1713] and female physicians tend to have higher suicide rates than their male colleagues.[@b8-ndt-11-1713] In our study, the logistic regression ([Table 4](#t4-ndt-11-1713){ref-type="table"}) suggested that Females tends to have a significantly higher DASS-21 score only in the Post-Exam group. It could be possible that an overall higher DASS-21 score masked this phenomenon in the Pre-Exam group.

In our study, the majority of students lived with their parents. However, there were students (15%) who either lived alone or with relatives. Although the levels of depression, anxiety, and stress were highest among those who lived alone, it did not reach statistical significance.

Relationship of DASS-21 scores with tobacco smoking
---------------------------------------------------

In our study, there was a strong positive relationship of regular smoking with depression and anxiety. However, a cause--effect relationship cannot be drawn from this study. While it could be considered to confirm earlier observations, the proportion of reported smokers among the study sample was small. This aspect requires further exploration in future studies.

Long-term effects of psychological problems among health professionals
----------------------------------------------------------------------

Depression is considered a stigma for medical students as this could be perceived as detrimental to their professional and personal life. It is observed that the medical students suffering from depression feel guilty about sharing their emotional state with others, or are reluctant to receive treatment.[@b26-ndt-11-1713],[@b27-ndt-11-1713] A recent review suggested that ignoring one's psychological problem could lead to serious consequences.[@b28-ndt-11-1713] Unfortunately, medical students experience suicidal thoughts and ideas because of depression, anxiety, and other reasons.[@b29-ndt-11-1713] Further, burnout and chronic stress have also been found to correlate strongly with professional misconduct or reduced altruistic values among physicians.[@b30-ndt-11-1713] This is a serious consequence not only for the health professionals but also for society. At present, we cannot confirm or reject such extreme ideation and their consequences in our setting. Whether religious teachings and culture play any preventive role in this regard is also difficult to ascertain. At least a few of the students' comments hinted that they tend to remain content and patient in accordance with religious teachings. Further studies are needed to answer these questions.

Advantages of this study
------------------------

The study is important in several ways. Firstly, it was conducted in a multiethnic cohort. Secondly, it gauges the prevalence of depression, anxiety, or stress among medical students in all 5 years at Alfaisal University, which is a leading institution in the Kingdom of Saudi Arabia. Thirdly, it compares simultaneously the DASS-21 scores in relation to sex, nationality, smoking status, and other possible underlying reasons in this culture. Fourthly, the sample size is large and adequately represents the students in all 5 years from basic sciences to clerkship phases.

Limitations of this study
-------------------------

There are some limitations of this study. Firstly, the data on depression, anxiety, or stress among the study cohort before the commencement of medical education is not available. Secondly, the prevalence of depression, anxiety, or stress in the general population is also not available. Thirdly, the study tool depends upon self-reported measures. Fourthly, the majority of students did not report their status for smoking and recreational drug use; nor did they provide any descriptive comments about their perceived underlying reasons for their depression, anxiety, or stress. Finally, the anonymity of students made it impossible to check for any change of individual DASS-21 scores.

Implications of this study
--------------------------

There are some implications of the study. First, the unnecessary course burden and busy schedule could be rectified by devising a justified list of observable specific course objectives in all courses. The number of lectures could be reduced as continuous lecturing may not be helpful in retention of information.[@b31-ndt-11-1713] Second, as there is much emphasis on problem-based learning, all possible care should be taken to avoid overlap of objectives to be covered in lectures and problem-based learning sessions. This could "free" some space in the schedule for self-directed learning and reflection, which is an important aspect of learning. Third, regular feedback from faculty as well as students regarding the academics should be encouraged and considered. Fourth, the existing student mentorship program could be directed to address students' concerns. Fifth, time-management workshops could be conducted for students. Finally, efforts should be taken to discourage smoking among students.

Conclusion
==========

Thus, we conclude that the medical students had high levels of traits of depression, anxiety, and stress. Anticipated examinations, attending UPP, smoking, and female sex were associated with higher levels of depression, anxiety, or stress among them. Students suggested that study burden and busy schedule were major reasons for their high scores.
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###### 

The categorization scores of the Depression, Anxiety, and Stress Scale-21 questionnaire

  Domain       Normal   Mild     Moderate   Severe   Extremely severe
  ------------ -------- -------- ---------- -------- ------------------
  Depression   0--9     10--13   14--20     21--27   ≥28
  Anxiety      0--7     8--9     10--14     15--19   ≥20
  Stress       0--14    15--18   19--25     26--33   ≥34

###### 

Baseline characteristics of the study population

  Parameters                             Pre-examination   Post-examination         
  -------------------------------------- ----------------- ------------------ ----- ------
  Sex                                                                               
   Male                                  274               62                 280   65
   Female                                168               38                 151   35
   Total                                 442               100                431   100
  Nationality being Saudi or non-Saudi                                              
   Saudi                                 156               35.3               173   40.1
   Non-Saudi                             198               44.8               217   50.3
   Undetermined                          88                19.9               41    9.5
   Total                                 442               100                431   100
  University preparatory program                                                    
   Attended                              210               47.5               198   45.9
   Did not attend                        211               47.7               219   50.8
   Undetermined                          21                4.8                14    3.2
   Total                                 442               100                431   100
  Enrollment at the time of study                                                   
   MBBS year 1                           175               39.5               169   39.2
   MBBS year 2                           148               33.5               158   36.7
   MBBS year 3                           67                15.2               60    13.9
   MBBS year 4                           30                6.8                20    4.6
   MBBS year 5                           22                5                  24    5.6
   Total                                 442               100                431   100
  Housing                                                                           
   Parents/family                        348               78.7               362   84
   Relatives                             12                2.7                14    3.2
   Alone                                 52                11.8               45    10.4
   Undetermined                          30                6.8                10    2.3
   Total                                 442               100                431   100
  Smoking status                                                                    
   Nonsmoker                             367               83                 365   84.7
   Occasional smoker                     27                6.1                28    6.5
   Regular smoker                        27                6.1                29    6.7
   Undetermined                          21                4.8                8     1.9
   Total                                 442               100                431   100
  Addiction other than smoking                                                      
   Undeclared                            376               85.1               384   89.1
   None                                  64                14.5               38    8.8
   Multiple                              2                 0.5                1     0.2
   Coffee/tea                            0                 0                  6     1.4
   Chocolate                             0                 0                  2     0.5
   Total                                 442               100                431   100

###### 

Depression, Anxiety, and Stress Scale-21 scores between the pre-examination and post-examination cohorts

  Variables and groups                      N     Mean   SD     Levene's statistic   *F*     *P*
  ----------------------------------------- ----- ------ ------ -------------------- ------- ---------
  Timing of examination                                                                      
   Depression score                                                                          
    Pre-exam                                442   6.65   5.39   0.001                24.20   \<0.001
    Post-exam                               431   4.98   4.62                                
    Total                                   873   5.83   5.09                                
   Anxiety score                                                                             
    Pre-exam                                442   6.87   4.69   0.06                 30.44   \<0.001
    Post-exam                               431   5.19   4.28                                
    Total                                   873   6.04   4.56                                
   Stress score                                                                              
    Pre-exam                                442   8.79   5.20   0.13                 19.41   \<0.001
    Post-exam                               431   7.28   4.88                                
    Total                                   873   8.04   5.10                                
  Year of enrolment                                                                          
   Depression score                                                                          
    Year 1                                  492   5.59   5.11   0.15                 3.97    0.003
    Year 2                                  225   5.46   4.63                                
    Year 3                                  90    6.63   5.43                                
    Year 4                                  42    8.40   5.78                                
    Year 5                                  24    6.54   4.95                                
    Total                                   873   5.83   5.09                                
   Anxiety score                                                                             
    Year 1                                  492   6.14   4.55   0.13                 3.33    0.01
    Year 2                                  225   5.34   4.25                                
    Year 3                                  90    6.60   4.70                                
    Year 4                                  42    7.79   5.38                                
    Year 5                                  24    5.58   4.83                                
    Total                                   873   6.04   4.56                                
   Stress score                                                                              
    Year 1                                  492   8.04   5.16   0.19                 2.20    0.067
    Year 2                                  225   7.50   4.77                                
    Year 3                                  90    9.08   5.20                                
    Year 4                                  42    9.17   5.63                                
    Year 5                                  24    7.33   5.06                                
    Total                                   873   8.04   5.10                                
  Saudi versus non-Saudi                                                                     
   Depression score                                                                          
    Saudi                                   329   5.80   5.08   0.69                 0.62    0.43
    Non-Saudi                               415   5.51   4.93                                
    Total                                   744   5.64   4.99                                
   Anxiety score                                                                             
    Saudi                                   329   6.27   4.61   0.94                 5.73    0.02
    Non-Saudi                               415   5.48   4.31                                
    Total                                   744   5.83   4.46                                
   Stress score                                                                              
    Saudi                                   329   8.36   5.10   0.23                 6.67    0.01
    Non-Saudi                               415   7.42   4.81                                
    Total                                   744   7.84   4.96                                
  Attended university preparatory program                                                    
   Depression score                                                                          
    Yes                                     408   6.04   5.13   0.39                 3.11    0.08
    No                                      430   5.43   4.85                                
    Total                                   838   5.73   5.00                                
   Anxiety score                                                                             
    Yes                                     408   6.29   4.75   0.04                 4.39    0.04
    No                                      430   5.64   4.14                                
    Total                                   838   5.96   4.46                                
   Stress score                                                                              
    Yes                                     408   8.19   4.97   0.95                 1.74    0.19
    No                                      430   7.73   5.02                                
    Total                                   838   7.95   5.00                                
  Housing conditions                                                                         
   Depression score                                                                          
    Parents/family                          710   5.75   5.07   0.37                 1.31    0.27
    Relatives                               26    4.27   4.69                                
    Alone                                   97    6.06   4.77                                
    Total                                   833   5.74   5.02                                
   Anxiety score                                                                             
    Parents/family                          710   5.90   4.49   0.52                 0.36    0.69
    Relatives                               26    5.62   3.83                                
    Alone                                   97    6.28   4.59                                
    Total                                   833   5.94   4.48                                
   Stress score                                                                              
    Parents/family                          710   7.98   5.06   0.52                 0.57    0.56
    Relatives                               26    7.19   4.39                                
    Alone                                   97    8.35   4.93                                
    Total                                   833   8.00   5.02                                
  Sex                                                                                        
   Depression score                                                                          
    Male                                    554   5.92   5.09   0.79                 0.49    0.48
    Female                                  319   5.67   5.10                                
    Total                                   873   5.83   5.09                                
   Anxiety score                                                                             
    Male                                    554   6.05   4.65   0.33                 0.01    0.94
    Female                                  319   6.03   4.42                                
    Total                                   873   6.04   4.56                                
   Stress score                                                                              
    Male                                    554   7.96   5.12   0.76                 0.42    0.52
    Female                                  319   8.19   5.06                                
    Total                                   873   8.04   5.10                                
  Smoking status                                                                             
   Depression score                                                                          
    Nonsmoker                               732   5.60   4.88   \<0.001              4.01    0.01
    Occasional                              55    6.35   4.84                                
    Regular                                 56    7.93   6.64                                
    Total                                   843   5.80   5.04                                
   Anxiety score                                                                             
    Nonsmoker                               732   5.83   4.36   0.04                 4.41    0.004
    Occasional                              55    6.87   3.98                                
    Regular                                 56    7.86   6.07                                
    Total                                   843   6.03   4.49                                
   Stress score                                                                              
    Nonsmoker                               732   7.93   4.98   0.002                1.80    0.14
    Occasional                              55    8.00   3.96                                
    Regular                                 56    9.55   6.36                                
    Total                                   843   8.05   5.03                                

**Abbreviations:** exam, examination; SD, standard deviation.

###### 

Prevalence (percent) of moderate or severe depression,[\#](#tfn3-ndt-11-1713){ref-type="table-fn"} anxiety, and stress in the pre-and post-examination cohorts

  Variables and groups        Normal or mild   Moderate or severe[\#](#tfn3-ndt-11-1713){ref-type="table-fn"}   *P*[\*](#tfn2-ndt-11-1713){ref-type="table-fn"}
  --------------------------- ---------------- ---------------------------------------------------------------- -------------------------------------------------
  **Timing of examination**                                                                                     
  Depression                                                                                                    
   Pre-exam                   57               43                                                               0.05
   Post-exam                  70               30                                                               
  Anxiety score                                                                                                 
   Pre-exam                   37               63                                                               0.02
   Post-exam                  53               47                                                               
  Stress score                                                                                                  
   Pre-exam                   59               41                                                               0.1
   Post-exam                  70               30                                                               

**Notes:**

*P*-value calculated through chi-square test.

Includes extremely severe depression.

**Abbreviation:** exam, examination.

###### 

Multiple linear regression: pre-and post-examinations

  Model             Coefficient beta   *t*      Sig     95% CI for beta   
  ----------------- ------------------ -------- ------- ----------------- --------
  Pre-exam                             3.017    0.003   5.802             27.544
   Sex              0.072              1.140    0.255   −1.418            5.323
   Nationality      −0.081             −1.397   0.163   −5.189            0.879
   Attended UPP     −0.038             −0.691   0.490   −3.903            1.875
   Academic year    0.215              3.506    0.001   1.846             6.568
   Housing          −0.033             −0.573   0.567   −2.884            1.583
   Smoking status   0.071              1.257    0.210   −1.082            4.909
  Post-exam                            2.743    0.006   3.416             20.728
   Sex              0.113              2.002    0.046   0.049             5.552
   Nationality      −0.069             −1.288   0.198   −4.180            0.871
   Attended UPP     −0.055             −1.050   0.294   −3.763            1.143
   Academic year    0.040              0.733    0.464   −0.784            1.715
   Housing          0.013              0.245    0.806   −1.692            2.175
   Smoking status   0.160              2.978    0.003   1.240             6.063

**Abbreviations:** exam, examination; UPP, university preparatory program.

###### 

The reasons as perceived by the students leading to depression, anxiety, or stress

  Suggested reasons for higher stress, anxiety, or depression   Pre-examination (frequency)   Post-examination (frequency)
  ------------------------------------------------------------- ----------------------------- ------------------------------
  Examinations                                                  29                            10
  Difficulty in coping with studies                             22                            3
  Social issues/bad thoughts                                    5                             17
  Bad schedule                                                  5                             11
  Boredom                                                       4                             4
  Exhaustion                                                    3                             1
  Lack of a counselor/support                                   3                             1
  Fear of losing scholarship                                    2                             2
  Smoking/addiction/habits                                      2                             3
  Environment/climate/transportation                            0                             4

###### 

Comparison of mental health status among medical students in recent local studies

  Study                                      Country (city)                              Questionnaire   N (sex)         Depression %   Anxiety %    Stress %
  ------------------------------------------ ------------------------------------------- --------------- --------------- -------------- ------------ ------------
  Current study                              Saudi Arabia (Riyadh)                       DASS-21         873 (M and F)   30--43         47--63       30--41
  Ibrahim et al (2013)[@b16-ndt-11-1713]     Saudi Arabia (Jeddah)                       HADS            450 (F)         14.7           34.9         Not tested
  Al-Faris et al (2012)[@b17-ndt-11-1713]    Saudi Arabia (Riyadh)                       BDI             794 (M and F)   48.2           Not tested   Not tested
  Al-Dabal et al (2010)[@b18-ndt-11-1713]    Saudi Arabia (Dammam)                       ISSH            616 (F)         Not tested     Not tested   48.6
  El-Gilany et al (2008)[@b15-ndt-11-1713]   Saudi Arabia (Al-Hassa); Egypt (Mansoura)   CPSS; HADS      588 (M)         16.2; 26.6     15.5; 38.8   28.9; 30.9

**Abbreviations:** BDI, Beck Depression Inventory (21 items); CPSS, Cohen's Perceived Stress Scale; DASS-21, Depression, Anxiety, and Stress Scale-21; F, female; HADS, Hospital Anxiety & Depression Scale; ISSH, Influence of Studying on Students' Health; M, male.
